After finding analogies between turbulence and the beable interpretation of the spontaneous collapse model of the wave function, we unravel the underlying Lévy dynamics in such model. Using an affine noise in the collapse process, we obtain the intermittency corrections to Richardson's t 3 law for the turbulent diffusion.
In studying the phenomenon of enhanced diffusion, Shlesinger et al [1] were led to introduce the concept of a Lévy walk as an extension of the more familiar Lévy flight [2] . The basic difference between a Lévy flight and a Lévy walk is that for the latter, although the walker visits all sites visited by the flight, the jumps do not occur instantaneously, but there may be a time delay before the next jump. Shlesinger et al obtained an integral transport equation involving a scaled memory which is nonlocal in space and time. Contrary to the infinite mean square displacement obtained in a Lévy flight, the solution of such transport equation leads to a finite mean square displacement, which has the same time dependence as obtained by Richardson (< R 2 , t >∼ t 3 ) in his pioneering studies of turbulence [3] . The Mandelbrot intermittency corrections [4] are also considered by the authors of reference [1] and provide the necessary corrections to Richardson's law, which are observed experimentally.
In this paper we show that similar results are obtained in the different physical context of spontaneous collapse models of quantum mechanics, such as those introduced by Ghirardi, Rimini and Weber [GRW] [5] and Ghirardi, Pearle and Rimini [GPR] [6] . This allows us to obtain the enhanced diffusion, the mean energy input into the turbulent medium, Mandelbrot's intermittency corrections with the introduction of an affine noise, all in the framework of the beable interpretation of the GRW model.
In the GPR model the wave function is subjected to a stochastic process in Hilbert space and satisfies the modified evolution equation (in one dimension [7] )
In (1) dB is a white noise (< dB(t) >= 0 and < dB(t)dB(0) >= γdt ) and
is a measure of the localization of the wave function after it suffered the spontaneous collapse, with α being a fundamental parameter for GRW. We can also write λ = γ(α/4π) 1 2 , where λ −1 is the characteristic time between successive spontaneous localization processes. The parameters λ and α are chosen in such a way that the new evolution equation does not give different results from the usual Schrödinger unitary evolution for microscopic systems with few degrees of freedom, but when a macroscopic system is described there is a fast decay of the macroscopic linear superpositions which are quickly transformed into statistical mixtures. Generalizing Vink's results [8] , we have recently extended the beable interpretation, due to Bell [9] , to the GPR model for a free particle. We treated position and momentum as beables and showed that in the continuum limit they satisfy the following stochastic differential equations [10] 
The first term on the right hand side of equation (3) describes the deterministic evolution of a single free particle, occuring between collapses 1 . The two other terms describe the stochastic processes, with the last one being a standard diffusion and the second term, a non standard diffusion which will be the focus of our analysis. Notice that dw and dB are two independent white noise, < dw(t) >= 0, < dw(t)dw(0) >= dt and ν =h/2m. The non standard diffusion term is nonlocal in time and space and is responsible for the t 3 behavior for the mean square displacement
where < x 2 (t) > S is the mean square displacement for the free Schrödinger evolution and the last term corresponds to the enhanced diffusion typical of turbulence 2 . With respect to the stochastic process for momentum we stress the fact that this is a consequence of the collapse of the wave function, which vanishes when GRW parameters (α, λ) go to zero.
Working towards a more insightful physical picture of the above processes, we now consider the mean square energy input in a turbulent medium and compare with the equivalent quantity in the GRW model.
Turbulence theories based on dimensional analysis give [11]
where < ǫ > is the mean energy input per unit time and per unit mass. Comparing (6) with our equation (5), we are led to identify
which coincides with the term of energy non-conservation (per unit time per unit mass) of the GRW collapsing model ( [5] , eqs. 7.1 and 7.2). A nice feature of our beable interpretation of the GRW model is the discontinuous nature of the velocity (eq. 4), which has its own analogy in turbulence. This point had already been noticed by Richardson, although his evolution equation does not take this into account. From the stochastic differential equations (3) and (4), we obtain the following Fokker-Planck equation for the probability density in phase space
which now has two diffusion coefficients for positionh/m and for momentumh 2 αλ/2. We have considered so far only white noise. If we wish to pursue the analogies with turbulence even further the corrections for intermittency should now be taken into account. In order to so we consider an affine noise [12] called fractional Brownian noise
This noise dB when used in equation (3) gives
This corresponds to one of the intermittency corrections obtained by Shlesinger et al provided we identify A − 1 with 3µ/(4 − µ), where µ = E − df , E being the Euclidean dimension and df , the fractal dimension.
We have exploited an analogy between turbulence and the beable interpretation of spontaneous collapse models in quantum mechanics thus providing an appealing physical picture for the collapse process. The analogy with turbulence led us consider a non-white noise for the GPR process, which may be useful in the attempt to construct a more realistic model along the lines of GPR [7, 13] .
Within the beable interpretation of the GPR model, we have found the Lévy dynamics underlying the collapse process. We have thus uncovered another instance of Lévy dynamics of enhanced diffusion in natural processes.
